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There are two independent 3,5-dimethylpyrazole and two 
independent 2-hydroxy-5-(phenyldiazenyl)benzoic acid mol- 
ecules [in which intramolecular O— H- ■ O bonds form S(6) 
graph-set motifs] in the asymmetric unit of the title compound, 
C 5 H 8 N2-C 1 3H 1 oN 2 03. In the crystal, the components are 
linked by intermolecular O— H- ■ O, O— H- • N and N— 
H- ■ O hydrogen bonds, forming four-component clusters. 
Further stabilization is provided by weak C— H- ■ -n inter- 
actions. 

Related literature 

For general background to hydrogen-bonding interactions, 
see: Lam & Mak (2000); Desiraju (2002); Liu et al. (2008); 
Biswas et al. (2009); Jin et al. (2010). For hydrogen-bond 
motifs, see: Bernstein et al. (1995). 





Experimental 

Crystal data 

C 5 H 8 N 2 .C 13 H 10 N 2 O 3 
M r = 338.36 
Triclinic, PI 
a = 11.4871 (11) A 
b = 12.4746 (13) A 
c = 13.2235 (16) A 
a = 86.650 (2)° 
)3 = 67.540 (1)° 



Y = 77.715 (1)° 

V = 1710.5 (3) A 3 
Z = 4 

Mo Ka radiation 
Ijl = 0.09 mrrT 1 
T = 298 K 

0.38 x 0.28 x 0.20 mm 



Data collection 

Bruker SMART CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2002) 
7mi„ = 0.970, r m „ = 0.982 

Refinement 

R[F 2 > 2a(F 2 )] = 0.050 

wR(F 2 ) = 0.159 

5 = 0.99 

5945 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



8928 measured reflections 
5945 independent reflections 
2614 reflections with I > 2o"(7) 
R<„, = 0.025 



455 parameters 

H-atom parameters constrained 
A/w = 0.21 e A~ 3 
Ap mi „ = -0.17 e A~ 3 



Cgl and Cg2 are 


the centroids 


of the 


C31 


-C36 and C25 


-C30 


rings, 


respectively. 
















D-H ■ A 


D-H 




H- ■ A 




D- ■ A 


D— 


H-A 


06-H6-02' 


0.82 




2.43 




3.019 (3) 


129 




06-H6-05 


0.82 




1.89 




2.605 (3) 


145 




04-H4.4- ■ N4" 


0.82 




1.75 




2.564 (3) 


169 




03-H3/1-05 1 " 


0.82 




2.45 




3.019 (3) 


128 




03-H3/t-02 


0.82 




1.85 




2.574 (3) 


147 




01-HL4---Nl iv 


0.82 




1.75 




2.565 (3) 


171 




N3-H3-03 v 


0.86 




2.17 




3.008 (3) 


165 




N2-H2- ■ 06 vi 


0.86 




2.15 




3.002 (3) 


170 




Cl-H1D-Cgl vii 


0.96 




2.75 




3.677 (4) 


164 




C5-H5B-C^2 vii 


0.96 




2.96 




3.840 (4) 


153 




Symmetry codes: (i) x 


,v-l,z- 


i; (") 


-x + 2, 


-y + 


1, — z; (iii) x, y + 


l,z + 


1; (iv) 


x.y.z + 1; (v) -x + 2, 


-v + 2, -z 


+ 1; (vi) x.y + 


l,z;( 


vii) — x + 1, — y + 


1, -z 


+ 1. 



Data collection: SMART (Bruker, 2002); cell refinement: SAINT 
(Bruker, 2002); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008) and Mercury (Macrae et al, 2006); 
software used to prepare material for publication: SHELXL97. 

We gratefully acknowledge financial support by the 
Education Office Foundation of Zhe Jiang Province (project 
No. Y201017321) and the innovation project of Zhejiang A & 
F University. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: LH5315). 
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Comment 

Intermolecular interactions are responsible for crystal packing and gaining an understanding of these interactions allows 
the comprehension of the collective properties and permits the design of new crystals with specific physical and chemical 
properties (Lam & Mak, 2000). Hydrogen bonding is one of the most important noncovalent interactions that determines 
and controls the assembly of molecules and ions (Desiraju, 2002, Liu et ah, 2008, Biswas et ah, 2009). As an extension of 
our study concentrating on hydrogen bonded assembly of organic acids and organic bases (Jin et ah, 2010), herein we report 
the crystal structure of the 1:1 adduct of 3,5-dimethyl pyrazole and 2-hydroxy-5-(phenyldiazenyl)benzoic acid. 

The asymmetric unit of the compound consists of two independent 3,5-dimethyl pyrazole and two independent 2-hy- 
droxy-5-(phenyldiazenyl)benzoic acid molecules (Fig. 1). Intramolecular hydrogen bonds between the phenol O — H groups 
and the carbonyl groups form S(6) graph motifs (Bernstein et ah, 1995). The two independent carboxylic acid molecules 
form a dimer through O — HO hydrogen bonds in which the phenol group is the donor and the carbonyl O atom acts as 
the acceptor. The two pyrazole molecules are linked to the carboxylic dimer through the N — H - O, and O — H -N hydrogen 

2 3 

bonds to form a four component adduct containing R2 (12) and R3 (9) ring motifs (Fig. 2). Further stabilization is provided 
by weak C — H -7I interactions. 

Experimental 

A solution of 3,5-dimethyl pyrazole (19.2 mg, 0.2 mmol) in 5 ml of MeOH was added to a MeOH solution (3 ml) containing 
2-hydroxy-5-(phenyldiazenyl)benzoic acid (48.4 mg, 0.2 mmol) under continuous stirring. The solution was stirred for about 
1 h at room temperature, then the solution was fdtered into a test tube. The solution was left standing at room temperature 
for several days, red block-shaped crystals were isolated after slow evaporation of the solution in air at ambient temperature. 

Refinement 

All H atoms were placed in calculated positions with C — H = 0.93-0.96 A, N — H = 0.86A and O — H = 0.82A and were 
included in the refinement with Ui S0 (H)=1.2U e q(C,N) or Ui S0 (H)=1.2U e q(C me thyi,0). 



Figures 




Fig. 1. The asymmetric unit of the title compound. Displacement ellipsoids are drawn at the 
30% probability level. 
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Fig. 2. Part of the crystal structure with hydrogen bonds shown as dashed lines. 



3,5-Dimethyl-1 H-pyrazole-2-hydroxy-5-(phenyldiazenyl)benzoic acid (1 /1 ) 



Crystal data 

C 5 H8N 2 -Ci3H 10 N 2 O 3 
M,- = 338.36 
Triclinic, PI 
Hall symbol: -P 1 
a =11.4871 (11) A 
b = 12.4746 (13) A 
c= 13.2235 (16) A 
a = 86.650 (2)° 
(3 = 67.540(1)° 
y = 77.715 (1)° 

V= 1710.5 (3) A 3 



Z = 4 

P(000) = 712 

D x = 1.314 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 1438 reflections 

6 = 2.4-21.4° 

H = 0.09 mm -1 
7=298K 
Block, red 

0.38 x 0.28 x 0.20 mm 



Data collection 

Bruker SMART CCD 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

cp and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2002) 
J min = 0.970, J max = 0.982 
8928 measured reflections 



5945 independent reflections 

2614 reflections with / > 2a(I) 
R int = 0.025 

6max = 25.0°, 9 m j n = 2.4° 

£ = -13^13 

£ = -14^14 
/ = -15^12 



Refinement 

Refinement on F 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )} = 0.050 
wR(F 2 ) = 0.159 
5 = 0.99 

5945 reflections 
455 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[o 2 (F 0 2 ) + (0.0639P) 2 ] 
where P = (F 0 2 + 2F c 2 )/3 
(A/o-) max < 0.001 



= 0.21 e 



1-3 



-0.17e A 3 
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Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > ciF 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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CZo 


A A 0 1 ^ ^1~\ 

U.4o1j (3) 


A /1\ 

u.zoyj (3j 


a /i £7/: /7\ 
U.40 /O (ZJ 


A AC70 /Q\ 

u.ujZo (y ) 


I [TO 

rlZo 


A /] AAA 

u.4uyu 


A 1 AAA 

u.3uyy 


n ^i 1 7 
U. j31Z 


A A/^1 * 

U.Uo3 


Pin 

CZy 


a ca/;c /1\ 
U.!>yo!) (3) 


A 1 1 A1 /T\ 

U.3iy3 (Z) 


A A C/1 O /1\ 

U.4D40 (3) 


n amo / o\ 
U.U4oo (o) 


C3U 


a 7A i 7 

U. /Ul / (3) 


u.zyuy (zj 


a if:oc /7"\ 
U.3JOO (ZJ 


A A/100 f 0"\ 

U.U4oo (o ) 


hl3U 


A *7*70A 

U. / /oU 


mm 
U.31Z1 


A 1 /I A1 

U.34^3 


A ACA* 

u.u!>y^ 


P7 i 
C3 1 


A c/inc /1\ 
U.j4Uj (3 J 


U.4o /U (ZJ 


A &Ci6.1 /7\ 

U.oyo3 (ZJ 


A A/IO/^ 

u.u4yo (y ) 


C32 


0.6597 (4) 


0.4840 (3) 


0.6864 (3) 


0.0624 (10) 


H32 


0.7329 


0.4540 


0.6266 


0.075* 


C33 


0.6705 (4) 


0.5451 (3) 


0.7646 (3) 


0.0713 (11) 


H33 


0.7504 


0.5575 


0.7569 


0.086* 


C34 


0.5632 (4) 


0.5873 (3) 


0.8538 (3) 


0.0774 (12) 


H34 


0.5703 


0.6280 


0.9071 


0.093* 
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C35 


0.4450 (4) 


0.5699 (3) 


0.8646 (3) 0.0725 (11) 




H35 


0.3724 


0.5992 


0.9252 


0.087 


* 




C36 


0.4329 (3) 


0.5094 (3) 


0.7868 (3) 0.0613 (10) 




H36 


0.3527 


0.4972 


0.7951 


0.074 


* 




Atomic displacement parameters (A 2 ) 












U u 


U 22 


£/ 33 


U 12 




rr 23 
u 


Nl 


0.0481 (16) 


0.0578 (18) 


0.0385 (16) 


-0.0182 (14) 


-0.0075 (13) 


— U.UUZ / (14) 


N2 


0.0525 (17) 


0.0597 (18) 


0 0410 CI 7 s ) 


-0 0227 (14) 


-0 0094 C141 


C\ C\C\1 1 ( 1 A \ 

— U.UU31 


N3 


0.0597 (19) 


0.073 (2) 


0 0483 CI 8 s ) 


-0 0304 (16) 


-0 01 64 C1 6) 


U.UUUj {10) 


N4 


0.0631 (19) 


0.079 (2) 


0 0451 (18*1 


-0 0292 CI 7 s ) 


-0 0107 CI 5^ 

VJ .\J L VJ 1 \L^JI 


u.uuyz (loj 


N5 


0.0552 (17) 


0.0649 (19) 


0.0401 (17) 


-0.0225 (15) 


-0.0053 (15) 


— u.uuyy (i4j 


N6 


0.0554(18) 


0.0650 (19) 


0 0389 C1T) 


-0 0170 (15 ) 

\J*\J ± 1 VJ 1 X ~J 1 


-0 0061 (15) 

vj .vj vj vj 1 y ± *j 1 


(\ nnon ( 1 a \ 
— U.UUoU (14j 


N7 


0.0613 (18) 


0.0526 (17) 


0 0398 (IT) 


-0 0159 C141 

VJ . VJ I ~J J 1X^1 


-0 0140 (15) 

\J .\J l f\J l±w/| 


C\ C\C\1 1 ( 1 A \ 

— U.UU31 (14) 


N8 


0.0633 (18) 


0.0515 (17) 


0 0436 C181 


-0 0136 (15) 


-0 0154 (16) 

vj .\J 1 ~J~ y ± v_j 1 


U.UU3Z (14) 


Ol 


0.0581 (14) 


0.0766 (16) 


0.0376 (13) 


-0.0327 (13) 


0.0008 (11) 


U.UUoD (11) 


02 


0.0603 (15) 


0.0695 (16) 


0 0400 C1 3") 


-0 0207 C121 


-0 0098 C1 1) 


U.UUZ (1Z) 


03 


0.0655 (15) 


0.0945 (19) 


0 0567 (16) 


-0 0406 C141 


-0 0035 C131 

\J .\J \J ~J ~> 1 u 1 


U.UZOo (14) 


04 


0.0658 (16) 


0.0992 (19) 


0 0498 CI 5) 


-0 0391 CIS) 


-0 0022 CI 3) 

vj .\j \j j-j j-j y ± j 


U.U1 /Z \Y$ ) 


05 


0.0840(18) 


0.101 (2) 


0 0523 C1 6 s ) 


-0 0412 CI 6) 


-0 0049 CI 41 


— u.uzy / (14) 


06 


0.0666 (15) 


0.0741 (16) 


0 0534 C1 5 s ) 


-0 031 2 CI 3 s ) 


-0 0141 CI 2) 


A A 1 *7 1 /I T\ 

U.U1 / I (1Z) 


CI 


0.081 (3) 


0.065 (2) 


0.051 (2) 


-0 024 (2) 


-0010 (2) 

vj ,\j 1 yj y^. t 


A AAOT /^l Q\ 

U.UUoZ (lo) 


C2 


0.056 (2) 


0.049 (2) 


0.041 (2) 


-0.0153 (17) 


-0.0139 (17) 


A AAA/i /'I 

U.UUUo (lo) 


C3 


0.065 (2) 


0.052 (2) 


0 038 (2) 


-0 0221 (IS) 


-0 0052 C1 8 s ) 


A AA/1 1 (\ £.\ 

U.UU43 (lo) 


C4 


0.053 (2) 


0.053 (2) 


0.035 (2) 


-0 0107 (M) 


-0 0085 CI 7) 


A AAAO (\ £\ 
U.UUUo (lo) 


C5 


0.076 (2) 


0.067 (2) 


0.047 (2) 


-0 01 8 (2) 

\j . \j 1 0 y^. j 


-0 01 82 CI 9) 

\J .\J l Oil. yi_yj 


U.UUOZ (lo) 


C6 


0.070 (2) 


0.073 (3) 


0.056 (2) 


-0.011 (2) 


-0.018 (2) 


A A 1 1 1 { '1 0\ 

— U.U1 11 (IV) 


C7 


0.053 (2) 


0.058 (2) 


0.045 (2) 


-0 01 57 (IS) 

U. V 1 J / 1101 


-0 0140 (IS) 


A AAA1 (\ 1\ 
U.UUU3 (1 /) 


C8 


0.050 (2) 


0.066 (2) 


0 053 (2) 


-0 0246 CI S) 


-0 0064 CI S) 

vj .vj vj yji y ± vj j 


A AA11 H C\ 

— U.UU33 (lo) 


C9 


0.059 (2) 


0.065 (2) 


0 050 (2) 

\J .VJ ~s VJ 1 


-0 0225 CI 9) 


-0 0167 C191 


A AA/1 0 n o\ 

U.UU45 (lo) 


CIO 


0.092 (3) 


0.099 (3) 


0.071 (3) 


-0 036 C31 


-0.014 (2) 


A A1Q /">\ 

—u.uzy (Z ) 


Cll 


0.049 (2) 


0.054 (2) 


0.037 (2) 


-0 0130 CIS 1 ) 


-0 0145 (17) 


U.UUZ4 (1 /) 


C12 


0.0398 (18) 


0.0488 (19) 


0 0351 C181 

VJ .VJ ^ I I X O 1 


-0 0133 r 15^ 


-0 0085 CI 5) 

vj .\J VJ vj ~J y ± *j 1 


U.UU3Z (l->) 


C13 


0.050 (2) 


0.062 (2) 


0 048 (2) 

\J .\Ji vj 1 


-0 0189 (IS) 

VJ . VJ I VJ y 1 X O 1 


-0 0142 (IS) 


A A1 "1 A /I 7^ 

U.U1ZU (1 /) 


C14 


0.053 (2) 


0.084 (3) 


0 060 (2) 


-0 041 (2) 


0 004 C2*! 


A A 1 Q /")\ 

— u.uiy (z ) 


C15 


0.048 (2) 


0.075 (3) 


0.049 (2) 


-0 0275 C19") 


0 0019 (IS) 


A A1 TO (\ Q\ 

u.uizo (iy) 


C16 


0.0465 (19) 


0.054 (2) 


0 040 (2) 

\J . \Ji\J y^. t 


-0 0152 CI 7) 


-0 0064 CI 7) 


A AAQA (\ C\ 

u.uuyu (io) 


C17 


0.0467 (19) 


0.053 (2) 


0.041 (2) 


-0.0220 (16) 


-0.0085 (17) 


A AA \1 ( \ £.\ 

— U.UU13 (lo) 


C18 


0.047 (2) 


0.058 (2) 


n D4fi 0) 


— 0 (1080 C1 7) 


— 0 f)f)81 C1 7"! 


A A 1 Al M Q\ 

— U.U14Z (lo) 


C19 


0.067 (2) 


0.082 (3) 


0.044 (2) 


-0.020 (2) 


-0.005 (2) 


A A1 1 (1\ 

— U.U1Z (Z ) 


C20 


0.093 (3) 


0.096 (3) 


0.048 (2) 


-0.004 (3) 


-0.025 (2) 


a r\~\ 1 fy\ 
U.UZ1 (Z) 


C21 


0.083 (3) 


0.102 (4) 


0.087 (4) 


-0.019 (3) 


-0.019(3) 


A A A O \ 

-U.U4o (3) 


C22 


0.142 (4) 


0.140 (4) 


0.081 (4) 


-0.090 (4) 


0.014(3) 


-0.048 (3) 


C23 


0.135 (4) 


0.106 (4) 


0.058 (3) 


-0.075 (3) 


0.013(3) 


-0.031 (2) 


C24 


0.062 (2) 


0.064 (2) 


0.046 (2) 


-0.023 (2) 


-0.0150(19) 


-0.0086 (18) 


C25 


0.052 (2) 


0.049 (2) 


0.0391 (19) 


-0.0183 (16) 


-0.0127 (17) 


-0.0016(16) 


C26 


0.057 (2) 


0.048 (2) 


0.044 (2) 


-0.0199(17) 


-0.0167 (18) 


-0.0067 (16) 
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CZ / 


U.Uj j yZ ) 


A ACQ f}\ 

U.IDV yZ) 


U.ID4 \2 ) 


U.U2 jo ( loj 


-0.0110 (19) -0.0089 (18) 


CZfi 


U.Ujo (Z J 


U.Ujj yZ) 


A A/1 1 f>\ 
U.U42 (2 ) 


A A 1 AA /"I C\ 
— U.UiyU (16) 


-0.0075 (17) -0.0059 (17) 


czy 


U.Ujj yZ) 


U.U4o yl) 


A A/1 1 

U.U41 (2) 


A A1 A c c\n\ 
— U.U140 (11) 


-0.0171 (18) -0.0020 (16) 


pin 


U.UjZ yZ ) 


A AC') ( -">\ 

U.UjZ yZ) 


A A/1 T /i"i 

U.U43 \2 ) 


A A1 QC /I *7\ 

u.uiyj (,i /j 


-0.0147 (18) -0.0019 (16) 


C31 


0.071 (2) 


0.045 (2) 


0.036 (2) 


-0.0153 (18) 


-0.0224 (19) 0.0015 (16) 


C32 


0.072 (3) 


0.063 (2) 


0.050 (2) 


-0.018(2) 


-0.018 (2) 


-0.0057 (18) 


C33 


0.079 (3) 


0.079 (3) 


0.064 (3) 


-0.023 (2) 


-0.030 (2) 


-0.012 (2) 


C34 


0.099 (3) 


0.077 (3) 


0.062 (3) 


-0.006 (3) 


-0.041 (3) 


-0.022 (2) 


C35 


0.083 (3) 


0.077 (3) 


0.052 (2) 


-0.007 (2) 


-0.022 (2) 


-0.022 (2) 


C36 


0.067 (2) 


0.062 (2) 


0.050 (2) 


-0.0120(19) 


-0.017 (2) 


-0.0081 (18) 


Geometric parameters (A, °) 












Nl— C2 




1 111 f1\ 

1.331 (3) 




pin TT 1 AT5 

C1U — rilUrS 




n Q6nn 

V.7UUU 


Nl— N2 




1.353 (3) 




pin ni ftp 

CIO — H1UC 




V.7UUU 


N2— C4 




1 1 A C /I \ 

1.345 (3) 




p 1 1 p 1 0 
Cll — C12 




1 480 (4) 


N2— H2 




U.60UU 




P 1 1 PIT 

C12 — CI / 




1.384 (4) 


N3— C7 




1 1 /I O f A\ 

1.346 (4) 




pn p 1 1 
C12 — C13 




1 J/J J 


N3— N4 




1 ICQ f1\ 

1.353 (3) 




p 1 1 p 1 /i 
C13 — C14 




1 ^85 (A\ 


N3— H3 




U.86UU 




P 1 /I pic 

C14 — C15 




1 ^65 (A\ 


N4— C9 




1 1 1 1 (A \ 

1.333 (4) 




P 1 /I uu 

C14 — HI 4 




V.7JUU 


N5— N6 




1.242 (3 J 




pic pi /r 

C 1 5 — C 1 0 




1 .jy\j j 


N5— CI 6 




1 All f A\ 

1.413 (4) 




p 1 c ui c 
C 1 5 — ti 1 5 




0 9300 


N6— CI 8 




1 /I 3 A /"/I \ 

1.43U (4) 




pit p 1 n 

C16 — CI / 




1 11Q (4*1 
i.3 


N7— N8 




1 1 /IC 

1.245 (3) 




p 1 "7 un 
C 1 / — H 1 / 




V.7JUU 


N7— C29 




1 a ia \ 
1.42U (4) 




P 1 O PTl 

C 1 5 — C23 






N8— C31 




1.436 (4) 




P 1 O P 1 A 

Clo — C19 




1 ^6^ (A\ 


Ol— Cll 




1 1 A1 

1.3U1 (3) 




p 1 a pin 
C19 — C2U 




1.385 (5) 


Ol— H1A 




U.520U 




P 1 A TT 1 A 

ciy — Hiy 




V.7JUU 


02— Cll 




1.226 (3) 




pm pn 
C2U — C2 1 




1 .j j j j 


03— CI 3 




1 1 c 1 
1.351 (3) 




pin tji a 
C2U — H2U 




0 9300 


03— H3A 




A Q1AA 
U.82UU 




pn pn 
C21 — C22 




1 ^56 


04— C24 




1 1QA //lA 

i./yu (4) 




pi] ni 1 

C21 — rl21 




n y^nn 

V.7JUU 


04— H4A 




A OlAA 
U.82UU 




pn pn 
C22 — C23 




1 ^6^ ("S"! 


05— C24 




1.225 (4) 




pn un 
C22 — H22 




0 9300 


O6— C26 




1.362 (3) 




pn tjii 
C23 — H2i 




V.7JUU 


O6— H6 




A Q1AA 
U.82UU 




P11 pic 

C24 — C25 




1 48? f4"> 


CI— C2 




1 A A A //I \ 

1.4y(J (4) 




PIC P1A 

C25 — C3U 




1.385 (4) 


CI— H1B 




a a/;aa 
U.y6UU 




pic pit 
C25 — C26 




1 ^y7 


CI— H1C 




a a/;aa 




pi£ pn 
C26 — C2 / 




1.382 (4) 


CI— HID 




a a/:aa 

u.y6uu 




pn pio 
C2 / — C28 




1.368 (4) 


C2— C3 




1 1 A"7 1 A \ 

1.3V/ (4) 




pn un 
C2 / — H2 1 




0.9300 


C3— C4 




1 ~1 { A\ 

1.35 / (4) 




PIO pin 

C25 — C2y 




1.395 (4) 


C3— H3B 




A AT A A 

0.9300 




PIO TTlo 

C28 — H28 




0.9300 


C4— C5 




1.490 (4) 




C29— C30 




1.377 (4) 


C5— H5A 




0.9600 




C30— H30 




0.9300 


C5— H5B 




0.9600 




C31— C36 




1.380 (4) 


C5— H5C 




0.9600 




C31— C32 




1.386 (4) 


C6— C7 




1.495 (4) 




C32— C33 




1.377 (4) 
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Co — hloA 


U.yoUU 


Co — hlor> 


u.youu 


v u — nuv 


U.7UUU 


C7 — C8 


1.352 (4) 


C8 — C9 


1.390 (4) 


C8 — H8 


0.9300 


C9 CIO 


1.487 (4) 


CIO — H10A 


0.9600 


CZ — JN 1 — JNZ 


1 PiC C /1\ 

105.5 (2) 


/^/l \n XT1 

C4 — JNZ — JN 1 


111.5 (i) 


C4 — JNZ — rlZ 


1 T/1 1 

124.1 


Ml M1 TUT 

JN I — JNZ — hlZ 


ii/i 1 
124.1 


/■"""T Ml XT /I 

C/ — JN3 — JN4 


111 /i n\ 
1 1 1 .4 (3) 


r~"7 \Ti ui 
C/ — JN.5 — rl3 


1 1/1 1 

124.3 


W/1 Ml UI 

JN4 — JN3 — ti3 


1 ")A 1 

124.3 


/^n "\T/1 XT1 

Cy — JN4 — JN3 


1 ac /: 
1U5.6 (i) 


JN o — JN j — C 1 o 


lie /: \ 
115.0 (3) 


JN5 — No — C18 


114.2 (3) 


JNS — JN / — C.2V 


11/1 /: li \ 
114.0 (3) 


"Ml "\TO ni 

JN / — JN 5 — C3 1 


1 1 1 C /"3\ 

113.5 (3) 


pi 1 p. 1 U 1 A 

CI 1 — Ol — HI A 


1 An c 

iuy.5 


CI 3 — U3 — H3A 


1 An c 

iuy.5 


PI /I r\A TT/1 A 

C24 — (J 4 — H4A 


1 An c 

109.5 


pi /; r\t~ u/C 

C26 — Oo — Ho 


109.5 


PI P 1 II 1 D 

C2 — C 1 — H 1 d 


1 An c 

iuy.5 


pi n uir 
C2 — C 1 — H 1 C 


1 nn c 

iuy.5 


Hlr> — CI — HlC 


1 AO C 

iuy.5 


pi n ii i n 
C2 — C 1 — H 1 D 


1 An c 

iuy.5 


TJin pi 1 1 1 r-i 

HlrS — CI — HID 


1 An c 

iuy.5 


Li i p pi 1 1 1 n 
HlC — CI — HID 


1 nn c 

iuy.5 


Ml pi pi 

JN 1 — Cz — C3 


1 nn £. li \ 
lUy.O (i) 


\n pi pi 

JN 1 — Cz — CI 


1 1 n i n \ 
liy.3 (i) 


pi pi pi 
C3 — Cz — C 1 


1 1 1 1 ti\ 
1.51.1 (5) 


p/i pi pi 
C4 — C3 — Cz 


1 a/; h fi\ 
1UO. / (i) 


P/1 PI IT1D 

C4 — C3 — Hits 


1 i/: /: 
126.6 


PI PI IT1D 

Cz — C3 — Hits 


1 i/: £. 
126.6 


xn p/t pi 
JNz — C4 — C3 


1 a/: i 
1U6.3 (i) 


Ml P/1 PC 

JNz — C4 — CD 


ni /i /i \ 
121.4 (3) 


pi p/i pc 
C3 — C4 C5 


m q /Q \ 
132.3 (i) 


P/1 PC UC A 

C4 — C5 — H5A 


1 An c 

iuy.5 


P/1 PC UCD 

C4 — Cj — H5B 


1 nn c 

iuy.5 


UC A PC UCD 

H5A — C5 — H5B 


1 nn c 

iuy.5 


P/1 PC I I CP 

C4 — CD — H5C 


1 An c 

iuy.5 


H5A— C5— H5C 


109.5 


H5B— C5— H5C 


109.5 


C7— C6— H6A 


109.5 


C7— C6— H6B 


109.5 


H6A— C6— H6B 


109.5 


C7 — C6 — H6C 


109.5 



CJZ — hliZ 


u.yiuu 


CJJ — C34 


l.ioy {J) 


c/jj — njj 




C34 C35 


1.372 (5) 


C34 H34 


0.9300 


C35 — C36 


1.376 (4) 


C35 — H35 


0.9300 


C36 — H36 


0.9300 


P1C p 1 /I nil 

C15 — C14 — H14 


1 1 n c 

i iy.5 


P11 PU nil 

C13 — C14 — H14 


1 1 n c 

ny.5 


P1/1 P1C pu 

C14 — C15 — Clo 


1 in i /i \ 
12U.2 (i) 


p| A p| c Ul c 

C 14 — C 1 5 — H 1 5 


1 1 Q Q 

ny.y 


pi£ P1C UK 

ClO — C15 — H15 


1 1 n n 

ny.y 


pn pi/; pic 
C 1 / — C 1 0 — C 1 5 


1 1 O H 

lis./ (i) 


p 1 -7 p 1 /T XTC 

C 1 / — C 1 0 — JN 5 


110.2 (i) 


p i c i A xtc 
C 1 5 — C 1 0 — JN 5 


11C 1 /"J\ 

125.1 (3 ) 


pu pn pn 
Clo — CI / — C12 


ni n n\ 
122. U (i) 


pi/r pn un 
C 1 0 — C 1 / — H 1 / 


1 1 n a 

ny.u 


pn pn u n 
C12 — CI / — HI / 


1 1 n n 

ny.u 


PII PIO pin 

C23 — C 1 5 — c i y 


1 1 n i /i\ 
liy.2 (i) 


PT] p|n "\T/^ 

C23 — C 1 6 — JN 0 


1 n c /i \ 
123.5 (i) 


p 1 n pio \t/ 
ciy — Cl6 — JNo 


i m /"3\ 
11 /.3 (i) 


pio pin Pin 

c i o — c i y — C2u 


1 in n i a \ 
12U.U (4) 


pio pin mn 

cio — ciy — Hiy 


1 in a 
12U.U 


pnn pin mn 

C2u — c i y — h i y 


1 in a 
12U.U 


pn pm p 1 n 

C2 1 — C2U — c i y 


1 in a { a \ 
12U.U (4) 


pn pm um 
C2 1 — C2U — H2U 


1 in a 
12U.U 


pin pm ijin 
C 1 y — C2U — H2U 


1 in a 
12U.U 


pin P11 pn 

C2U — C2 1 — C22 


line ( A\ 
liy.5 (4) 


P1A P11 Ul 1 

C2U — C2 1 — H2 1 


1 in i 
12U.3 


pn pn un 
C22 — C2 1 — H2 1 


1 in i 
12U.3 


pii pn pn 
C2 1 — C22 — C23 


1 in "7 l a \ 
12U. / (4) 


pii pn un 
C2 1 — C22 — H22 


tin / 

ny.6 


pn pii un 
C23 — C22 — H22 


1 in / 

ny.6 


pio pn pn 
C 1 0 — C23 — C22 


1 in c ( A\ 
12U.5 (4) 


pio pn un 
C 1 5 — C23 — H23 


1 1 n "7 

iiy./ 


pn pn un 
C22 — C23 — H23 


1 1 n "7 

iiy./ 


U5 — C24 — U4 


1 n. c cx\ 
123.0 (i ) 


PC PI/1 PIC 

U5 — C24 — C25 


111 A /"3\ 

121.4 (i) 


P./1 PI/1 PIC 

U4 — C24 — C25 


1 1 c n 
115.U (i) 


pin pic PI/ 

C3U — C25 — C2o 


1 1 n / /1\ 

116.6 (i) 


pia pic r^n 
C3U — C25 — C24 


111 A /"J\ 

121 .U (i) 


P1(T PIC PI/1 

C2o — C25 — C24 


1 in i \ 
12U.3 (i) 


06— C26— C27 


117.8 (3) 


06— C26— C25 


122.5 (3) 


C27— C26— C25 


119.7 (3) 


C28— C27— C26 


121.0 (3) 


C28— C27— H27 


119.5 


C26— C27— H27 


119.5 
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i ]/ a p/: u^r 
hi o A — Co — hi o C 


1 AO C 

iuy.j 


i i/n P£ i i /: p 
Hor> — Co — HoC 


1 AA C 

iuy.j 


IN 3 — C/ — Co 


i a^ c (i \ 
IUo.j (3) 


IN 3 — C / — Co 


HI Q CX\ 

1Z1 .0 (3 ) 


pq p~7 ( ' ^ 
Co — C / — Co 


111 7 /TX 

131. / (3) 


f^H f^Q f^Ci 

C / — Co — cy 


1 A*7 A /'lA 

1U /.U (3 J 


C/ — Co — Ho 


1 1£ C 

IZO.J 


pn po TTO 

CV — Co — hlo 


1 C 

IZO.J 


M/1 /"'A P' O 

IN 4 — CV — Co 


1 nn *r pq \ 
lUy.O (3) 


xt /i p^ n pi a 
IN 4 — CV — C1U 


1 in i (i \ 
IZV.Z (3) 


r^Q r^a p 1 a 
Co — CV — C 1 U 


1 m i /q\ 
13U.Z (3) 


/""(I pin TJ 1 A A 

CV — C 1 U — hi 1 UA 


1 nn c 


pn pin TJ 1 pi ID 

Cy — C 1 U — H 1 Ur> 


1 nn c 

iuy.j 


TJin A p 1 pi 1 i I nn 

hi 1 U A — C 1 U — rl 1 Ur> 


1 nn c 

iuy.j 


pin P 1 Pi TJ 1 pip 

CV — C 1 U — hi 1 UC 


1 nn c 

iuy.3 


Uin A pin TJ1 HP 

hllUA — C1U — hllUC 


1 nn c 

iuy.j 


1 1 1 pi D pin 1 1 1 1\{ ' 

hi 1 Ur> — C 1 U — rl 1 UC 


1 nn c 

iuy.j 


pi i r\ 1 
<JZ — CI 1 — <J1 


n /q \ 
1Z4.U (3) 


p.-) p 1 1 p 1 o 
<JZ — C 1 1 — C 1 Z 


HI Q /Q\ 

izi .y (3 ) 


( \ i p 1 1 pn 
(J 1 — C 1 1 — CI Z 


114.1 (3) 


p i -7 pit pn 

CI / — C1Z — C13 


1 1 Q C /"I \ 

llo.j (3) 


n 7 pi 7 pi i 




C13 — C12 — Cll 


119 9 C3) 


03 — CI 3 — C14 


118.4 (3) 


03 — C13 — C12 


122.0 (3) 


C14 — C13 — C12 


119.6 (3) 


C15 — C14 — C13 


121.1 (3) 


PO Ml M1 p /] 

CZ — IN I — JNZ — C4 


A /" pj\ 

— U.o (3) 


p-7 XT1 XT/l PPl 

C / — IN 3 — IN 4 — Cy 


-0.3 (4) 


C 1 o — IN j — IN o — C 1 o 


1 "7Q Q f2\ 

i /o.y (3 j 


no \n mq 

CZy — IN / — JNo — C31 


1 "7G "7 fy\ 

i /y. / (zj 


"\T1 Ml PO PI 

JNZ — IN 1 — CZ — C3 


U.3 (3) 


Ml M1 p ") pi 

IN Z — IN 1 — CZ — C 1 


1 *7n fi \ 
— 1 /y.O (3) 


M1 PO PI p /] 

IN 1 — CZ — C3 — C4 


0.1 (4) 


P 1 pi pQ P /I 

C 1 — CZ — C J — C4 


1 on n 
loU.U (3) 


Ml Ml p /I pq 

IN 1 — JNZ — C4 — C3 


n "7 /"3\ 

0.7 (3) 


Ml MO p /I PC 

IN 1 — JNZ — C4 — CD 


1 *7n yl PQ \ 

— 1 /y.4 (3) 


pi PQ p /I Ml 

CZ — C J — C4 — IN Z 


n c /a 

-0.5 (4) 


PQ pQ p /I PC 

CZ — C J — C4 — C J 


i /y.o (3) 


XT /I XTQ P7 PQ 

IN 4 — IN 3 — C / — Co 


0.3 (4) 


XT/1 Ml p-7 p /" 

IN 4 — IN 3 — C / — Co 


1 *7n 1 (i\ 
1 /y.l (3) 


Ml P"7 po pn 

in 3 — c / — Co — cy 


a. 1 /vn 
-0.1 (4) 


p/: p-7 pq pn 

Co — c / — Co — cy 


1 *7Q Q /Q \ 

1 /o.o (3) 


XTQ XT A p pi PO 

N 3 — N 4 — C9 — Co 


n i //i \ 

0.2 (4) 


N3— N4— C9— CIO 


179.7 (3) 


C7— C8— C9— N4 


-0.1 (4) 


C7— C8— C9— CIO 


-179.5 (4) 


02— Cll— C12— C17 


-179.3 (3) 


Ol— Cll— C12— C17 


-0.1 (4) 



pn piq pin 

cz / — czo — czy 


1 in n 
1ZU.U (3) 


pn piq i no 

CZ / — CZo — HZo 


1 in n 
1ZU.U 


pon pto 1 1 "v o 

CZy — CZo — HZo 


1 in n 
1ZU.U 


pq pi pin pto 

C3U — czy — czo 


1 1 n n 
liy.U (3) 


pqpi pin m^t 

C3U — czy — IN / 


i i r i /"y \ 
11 J. / (3) 


pto p")n att 

czo — czy — in / 


1 ir q /q\ 

IZj.3 (3 J 


Pin PQ A PTC 

czy — C3U — czj 


1 *Qj 1 

1Z1.0 (3) 


POO P Qpl I I Qpi 

CZy — C3U — H3U 


i in 1 

i iy.z 


PTC pq n tjq n 

CZj — C3U — H3U 


i m i 

i iy.z 


p Q /: PQ 1 PQ1 

C3o — C3 1 — C3Z 


1 1 n /i /ia 
11V.4 (3) 


r^ic PQ 1 XTQ 

C3o — C31 — JNo 


I 1 c n /"3\ 

II J. y (3) 


pni PQ 1 MQ 

C3Z — C3 1 — IN o 


1 T/1 Q /"3\ 

1Z4.0 (3) 


P Q Q PQ1 PQ 1 

C33 — C3Z — C3 1 


1 in a fy\ 
1ZU.4 (3) 


pq q pqi i m 
C33 — C3Z — H3Z 


1 1 n q 

iiy.o 


PI 1 pn TTQ 1 

C31 — C3Z — H3Z 


1 1 n q 

ny.o 


P Q /I pQ Q PQI 

C34 — C33 — C3Z 


i mi //i\ 

ny. / (4) 


P Q A pQ Q 1 m 

C34 — C 3 3 — H 3 3 


i in 1 
1ZU.1 


pn pq q nn 
C3Z — C33 — 1133 


1 in 1 
1ZU.1 


PQ Q PQ A PQC 

C33 — C34 — C3j 


i in i pq \ 
1ZU.Z (3) 


P Q Q pQ /I O Q /I 

C33 — C34 — 1134 


1 1 n n 


pif PQ A TTQ /I 

C3D — C34 — 1134 


1 1 n n 

ny.y 


c\a r^s r^^ 


i ZU.U y'-t j 


C34 — C35 — H35 


119.7 


C36 — C35 — H35 


119.7 


C35 — C36 — C31 


119.6 (3) 


C35 — C36 — H36 


120.2 


C31 — C36 — H36 


120.2 


"\TC ~\T£. PI O p -) Q 

IN j — IN 0 — C 1 o — CZ3 


111 /c\ 

— 13.3 (j) 


XTC TvT/^ pi O pin 

IN j — IN 0 — C 1 o — c i y 


loo.y {3 ) 


pn piq pin pin 

cz3 — c i o — c i y — CZU 


n n ac\ 
U.U (0) 


M/: p i q piq p")n 

IN o — C 1 o — c i y — CZU 


i /y.y (3 j 


p i o pin pm pi 1 

c i o — c i y — czu — cz i 


-U.3 (0) 


Pin pm pi i pn 

c i y — czu — cz i — czz 


1 n /'*7\ 

1.0 (7) 


Pin pi i p->-v piq 
CZU — CZ 1 — CZZ — CZ3 


1 /I /Q\ 

-1.4 (8) 


Pin P1Q PIQ PT> 

C 1 y — C 1 o — CZ3 — CZZ 


n /i /*7\ 

-0.4 (7) 


M£ P 1 Q PIQ P11 

IN 0 — C 1 o — CZ3 — CZZ 


1 *7n n ( a\ 
1 /y. / (4) 


PTI POO pn P1Q 

CZ 1 — CZZ — CZ3 — C 1 o 


1 1 /QA 

1.1 (8) 


P-C pn PTC PQ A 

Uj — CZ4 — CZD — C3U 


1 /4.0 (3) 


pi /] pn PTC PQ A 

U4 — CZ4 — CZj — C3U 


*7 n /c\ 

-7.0 (5) 


p. C PI/1 PTC pi/f 

Uj — CZ4 — CZD — CZo 


n *7 /c\ 

-9.7 (5) 


pi /i pn poc pq /; 
U4 — CZ4 — CZj — CZo 


1 £ Q C /I \ 

loo.j (3) 


pm PQC piQ/: pi/" 

C3U — CZj — CZo — Uo 


no n (i \ 

—i /o.y (3) 


PQ /I PQC P Q /: Pi/T 

CZ4 — CZj — CZo — U o 


c c /c\ 

5.5 (5) 


p Q pi PQC PQ/C PQ*7 

C30 — C25 — C26 — C27 


Q 1 /C\ 

3.1 (5) 


C24— C25— C26— C27 


-172.5 (3) 


06— C26— C27— C28 


179.2 (3) 


C25— C26— C27— C28 


-2.8 (5) 


C26— C27— C28— C29 


0.3 (5) 


C27— C28— C29— C30 


1.8 (5) 
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pt pi i pn pi i 
C>2 — Cll — C12 — C13 


1 1 fZ\ 

-1.1 (5) 


PTT PTO PTO MT 

C2 / — C28 — C29 — JN / 


1 *7A C (1 \ 

— \ /y.j (3) 


pi pi i pn p 1 t 
Ol — Cll — C12 — CI 3 


1 /o.l (3) 


MO ~KTH pin pin 

JN8 — JN / — C29 — C30 


1 /O.O (3) 


PIT PIT PIT PI 

CI / — C12 — C13 — U3 


1 *7A & 

—i /y.o (3) 


"\TO \n PTfl pio 

JN8 — JN / — C29 — C28 


a a //ia 
U.U (4) 


P1 1 pn P1 1 p.1 
CI 1 — C12 — CI 3 — U3 


2.2 (5) 


PTQ PTO PlPl PIC 

C25 — C29 — C30 — C23 


1 A f<\ 

-1.4 (5) 


PIT PIT PIT PU 

C 1 / — C 1 2 — C 1 3 — C 1 4 


2.0 (5) 


TvTT pnn pin PTC 

JN / — C29 — C30 — C2D 


1 *7A T 

1 /V. / (3) 


P11 pn p 1 t pu 
CI 1 — C12 — CI 3 — C14 


—1 /O.Z (3) 


pi/ ptc pin pto 
C26 — C25 — C30 — C29 


-1.0 (5) 


m p 1 t pi/i pi c 
U3 — C 1 3 — C 1 4 — C 1 5 


1 /y.l (3) 


PT/1 PTC P1P1 PTfl 

C24 — C25 — C30 — C2y 


1 /H.D (3) 


pn pii pi/i pi c 
CI 2 — CI 3 — C14 — CI J 


—z.j p J 


XTT XTQ pi 1 pi /r 

JN / — JNa — C31 — C36 


1 /Z.o (3 ) 


P 1 1 P1/1 PI C pi£ 

CI 3 — C14 — CI J — C16 


A O (C\ 

U.o (o) 


M"7 \TO PI 1 PIT 

JN / — JN8 — C31 — C32 


-1.1 (4) 


pi/i pk pk pn 
C 1 4 — C 1 J — C 1 0 — C 1 / 


1 i «\ 
1.3 (5) 


pi/: pi 1 pit P11 

C36 — C31 — C32 — C33 


1 "7 

-1.7 (5) 


pi 1 pi f pi<r MC 

C 1 4 — C 1 5 — C 1 0 — JN 5 


1 *7A /I /Q \ 

1 /V.4 (3) 


MO PI 1 PIT P11 

JN8 — C31 — C32 — C33 


1 /O.O (3) 


TvTC P 1 /C pin 

JN 6 — JN j — C 1 o — C 1 / 


1 *7zz n ^ 

176.9 (3) 


PT 1 PIT PIT PT/1 

C31 — C32 — C33 — C34 


1.3 (6) 


N6— N5— CI 6— C15 


-1.2 (5) 


C32— C33— C34— C35 


-0.6 (6) 


C15— C16— C17— C12 


-1.7(5) 


C33— C34— C35— C36 


0.4 (6) 


N5— CI 6— CI 7— C12 


-180.0 (3) 


C34— C35— C36— C31 


-0.7 (6) 


C13— C12— C17— C16 


0.1 (5) 


C32— C31— C36— C35 


1.4 (5) 


Cll— C12— C17— C16 


178.3 (3) 


N8— C31— C36— C35 


-179.1 (3) 



Hydrogen-bond geometry (A, °) 



Cgl and Cg2 are the centroids of the C31-C36 and C25-C30 rinj 


;s, respectively. 






D—H-A 


D — H 


H-A 


D-A 


D — H- 


06— H6-02 i 


0.82 


2.43 


3.019 (3) 


129. 


06— H6-05 


0.82 


1.89 


2.605 (3) 


145. 


CM— H4A-N4" 


0.82 


1.75 


2.564 (3) 


169. 


03— H3A-05 m 


0.82 


2.45 


3.019 (3) 


128. 


03— H3A-02 


0.82 


1.85 


2.574 (3) 


147. 


Ol— H1A-Nl iv 


0.82 


1.75 


2.565 (3) 


171. 


N3— H3-03 v 


0.86 


2.17 


3.008 (3) 


165. 


N2— H2-06 vi 


0.86 


2.15 


3.002 (3) 


170. 


CI— HID-Cgl™ 


0.96 


2.75 


3.677 (4) 


164 


C5— H5B -Cg2™ 


0.96 


2.96 


3.840 (4) 


153 


Symmetry codes: (i) x, y-\,z-\; (ii) 


-x+2, -y+l, -z; (iii)x,_y+l, z+1; (iv) x, y, z+1; (v) -x+2, 


-y+2, -z+1; (vi) 


x,y+l,z; (\ 



-y+l, -z+1. 
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